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ABSTRACT

In orthopedic literature, internal derangement is
considered to be one of the main predisposing factors in the
development of temporomandibular joint dysfunction and
subsequent arthrosis.

Internal derangement can be defined

as the abnormal relationship of the articular disc to the
condyle and consists of a multitude of disorders.
Physical therapy is well-recognized as an effective,
conservative method of treatment for temporomandibular
disorders.

Early treatment to correct symptomatic internal

derangement decreases the possibility of disc deformation
and further joint degeneration.

However, much of the

physical therapy literature consists of uncontrolled case
studies and focal clinical technique articles.

For this

reason, there is a need for well-controlled outcome studies.
The proposed review of literature will clarify current
knowledge concerning internal derangement and define the
role of physical therapy in its management.

The review will

illustrate the etiology, clinical manifestation, and
progression of derangement.

The current views regarding

medical management will be discussed.

vii

CHAPTER 1
Introduction

Internal derangement (ID) of the temporomandibular
joint (TMJ) has been recognized and treated by the dental
profession for many years.

Most internal derangements can

be resolved with conservative treatment,1 and physical
therapy is increasingly being recognized as an important
adjunct to that care.
Because of the growing awareness of temporomandibular
(TM) disorders and the role physical therapists play in
treatment, more patients with TM disorders are being
referred to physical therapy than ever before. 2

Physical

therapists must therefore be fully prepared to treat
patients experiencing TMJ dysfunction.

Physical therapists

can prepare themselves by obtaining a good working knowledge
of the TMJ and adjacent areas.

An understanding of ortho-

pedic concepts relating to the cervical spine, the TMJ, and
the biomechanical interdependence of these areas is vital.
In addition, physical therapists must realize that diagnosis
and proper treatment necessitates a multidisciplinary
approach which includes communication and knowledge
regarding referral to other professionals.

1

2

The general term "temporomandibular disorder" is used
to designate the conditions that comprise complaints of the
craniomandibular articulation and surrounding musculature.
TM disorders include TMJ disorders and muscular disorders.
TMJ disorders involve a mechanical disturbance of the
articulation.

Differential diagnoses include internal

derangements, arthritis, capsulitis/synovitis, fractures,
ankylosis, developmental disturbances, and neoplasia. 3
Muscular disorders include muscle tension, tear, spasm, and
inflammation, myofascial pain and dysfunction, fibrosis and
contracture, atrophy, hypertrophy, protective splinting
fibromyalgia, and neoplasia.
A variety of symptoms are being attributed to TMJ
dysfunction.

With so many symptoms supposedly related to

TMJ dysfunction, a variety of terms has been used to
designate "functional disorders" of the craniomandibular
system.

This enormous variety of terms is confusing and

distracts from the actual topic under discussion.

There is

also lack of consensus surrounding other pertinent issues
regarding TM disorders such as classification of disorders,
etiological factors, and treatment of the TMJ.
In the past decade, many epidemiologic studies have
been done on the prevalence of

disorde~s

of the masticatory

system, but few have focused specifically on the prevalence
of ID. 4-6

In addition, most of the evidence regarding

3

physical therapy is from clinical reports and lacks wellcontrolled studies. 7
A review of literature was thus undertaken in an
attempt to advance clear, current information concerning ID
of the TMJ.

The purpose of this review will be to

illustrate the anatomy and function of the TMJi to further
define and survey the clinical picture of IDi to discuss
current views regarding terminology, classification,
etiology, medical treatment, and treatment effectivenessi
and to provide a conservative treatment approach for ID.

CHAPTER 2
Anatomy and Function of the Temporomandibular Joint
An understanding of the functional anatomy of the
craniomandibular articulation is a prerequisite for
diagnosis and treatment of TM disorders.

To better under-

stand the disorder of ID, the basic anatomy and function of
the TMJ will be reviewed.

The discussion will include the

bony structure and articulating surfaces, articular disc,
joint capsule, muscles and

funct~onal

movements, and the

mandible and discal movement.

BONY STRUCTURES and ARTICULATING SURFACE
The TMJ is the most complex joint in the body for two
reasons. a

First, the jOint is unique in permitting both

rotational and translational movements.

Secondly, both

joints (left and right) are connected by a single bone (the
mandible) and function simultaneously.
hinging movements and gliding movements.

The TMJ provides for
Thus, it has been

technically considered a ginglymoarthrodial joint. 9

Fig 1

illustrates the structure of the TMJ; the mandibular condyle
fits into the mandibular fossa of the temporal bone.

The

uppermost and deep portions of the mandibular fossa and the

4
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Fig 1.--TMJ skeletal anatomy (from Saunders 17 ) .
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anterior surface of the mandibular head are sites of joint
activity.
The articulating surfaces of the mandible and maxilla
are covered with and protected by a dense, noninnervated,
nonvascularized fibrocartilage. 1o

The presence of fibro-

rather than hyaline cartilage, as in most other mobile
joints, implies that the TMJ is specialized to withstand
large and repeated stresses. 11

Okeson 12 states that "fibrous

connective tissue is generally less susceptible than hyaline
cartilage to the effects of aging and therefore less likely
to break down over time."

He further states that

"fibrocartilage has a much greater ability to repair than
does hyaline cartilage."

These two factors are significant

in TMJ function and dysfunction.
ARTICULAR DISC

Separating the temporal and mandibular bones from
direct articulation is the articular disc.

As in the

articular surfaces, the disc is composed of dense fibrous
connective tissue devoid of any blood vessels or nerve
fibers.

12

The disc does not have a genetically determined

shape like that of a bone or a tooth. 9,10

Rather, the shape

of the disc is achieved and maintained by cellular
remodeling--the disc is compressed by applied loads into a
thickened annulus surrounding a thinned indentation or
imprint of the head of the condyle. 9

These loads thicken

the annulus enhancing the stability of the disc.

7

The articular disc (AD) is attached around its
periphery to the capsule as shown in Fig 2a and 2b.
Laterally and medially the disc is attached to the condyle
by collateral ligaments, sometimes referred to as the
lateral and medial discal ligaments (LDL and MDL).

In

addition to providing support to the disc, these ligaments
are responsible for dividing the joint into the superior and
inferior joint cavities (SC and IC).

Fig 3 depicts the

posterior attachment of the disc to the capsule.

This is

not a direct attachment; it occurs by means of the
retrodiscal tissue (RT) or pad and is referred to as the
bilaminar zone.

Anteriorly, between the attachments of the

anterior capsular ligament (ACL), the disc is attached by
tendinous fibers to the superior head of the lateral
pterygoid muscle (SLP).

The majority of the SLP tendon

attaches to the neck of the condyle, inferiorly to the disc.
During the resting closed joint position, the disc is kept
in proper position between the mandibular condyle and the
articular eminence and tubercle by the superior and inferior
retrodiscal lamina (SRL and IRL), and by the SLP muscle.
The superior retrodiscal lamina is elastic, whereas the
inferior retrodiscal lamina is collagenous.

(See Fig 3.)

The significance of this will be explained in the discussion
of mandibular and discal movement.

Fig 2a.--Anterior view of the TMJ. The following are
identified: AD, articular disc, CL, capsular ligament; LDL,
lateral discal ligament: MDL, medial discal ligament; SC,
superior jOint cavity; IC, inferior jOint cavity (from Mahan
-nd
a.
.. ""

~'-'::>l.
7e,..-!18)
.:\..J... _ ' +-l"
_
....,..-

•

"'". ':::~~» <.~ :'~"::~ '. \" .~\~~~ . . --', -----.'. -.. - -

- -

Fig 2b.--Lateral view of the capsular ligament in the TMJ
(from Okeson 12 p 13).
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ACL

SLP

Ri
IRL

ILP

Fig 3.--Anatomic components of the TMJ: RT, retrodiscal
tissues; SRL, superior retrodiscal lamina (elastic); IRL,
inferior retrodiscal lamina (collagenous); ACL, anterior
capsular ligament; SLP and ILP, superior and inferior
lateral pterygoid muscles; AS, articular surface; SC and IC,
superior and inferior joint cavity; DL, discal (collateral)
ligament (from Bell 10 p 80).
9
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Function
During mastication the function of the disc is to
spread the joint forces, provide shock absorption, improve
the fit between bony surfaces, protect the edges of the
articular surfaces, spread lubricant, and limit the depth to
which the condyle is compressed into the soft tissues
covering the temporal bone. 9

Osborn has suggested an

additional function is to destabilize the condyle so that
the condyle/disc assembly can slide freely when loaded
during grinding movements of the teeth.

The condyle is thus

allowed sufficient freedom to spin and slide over the
temporal bone without distorting and damaging the surfaces. 9
JOINT CAPSULE
Like all synovial joints, the TMJ is surrounded by a
capsule lined by synovium.

The largest area of synovial

lining covers the superior and inferior surfaces of the
retrodiscal pad.

At this site, the synovial capsule forms

small folds and villi that permit freedom of forward
translation of the disc-condyle complex without injury to
the membrane. 12

Laterally the capsule is thick and is

strengthened by the temporomandibular ligament; medially it
is very thin and loose.

The posterior capsule is loose but

is attached to the disc (as stated above) by several different parts, some highly elastic and others highly
vascularized. 13

The anterior portion of the capsule is

characterized by the attachment of the anterior capsular

11

ligament and the SLP muscle fibers.

The SLP is the only

muscle which may be considered intracapsular.
Function
The capsule's functions are to restrain the extremes of
medial, lateral, or inferior forces that tend to separate
the articular surfaces and to retain the synovial fluid.

14

The bilaminar zone not only provides nutrition and
lubrication to the articulating surfaces, but appears to
function as an arteriole-venule shunt during motion of the
jOint. 15

In addition, the capsule is highly innervated and

provides proprioceptive feedback regarding joint position
and movement.
MUSCLES AND FUNCTIONAL MOVEMENTS
The main movements of the mandible consist of elevation
and depression (opening and closing), protrusion and
retrusion, and lateral deviation.

Fig 4 illustrates the

muscles primarily responsible for these movements.
as follows 12 :

They are

ELEVATION--temporalis, masseter, medial

pterygoid, and superior lateral pterygoid; DEPRESSION-inferior lateral pterygoid, suprahyoid, infrahyoid, and
digastric; PROTRUSION--inferior lateral pterygoid and medial
pterygoid; RETRUSION--temporalis; SIDE-TO-SIDE DEVIATION-temporalis, masseter, inferior lateral pterygoid and medial
pterygoid.

Other major muscles, such as the sternocleido-

mastoid and the posterior neck muscles, play major roles

~_
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Fig 4.--Temporomandibular Musculature (from Davidson 1l9 ) .
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in stabilizing the skull and enabling controlled movements
of the mandible.
When the head is held erect, opening occurs as the
mandibular elevators (masseter, temporalis, and medial
pterygoid muscles) gradually relax, allowing gravity to
depress the mandible.

Further opening requires the

contraction of the inferior lateral pterygoid, which pulls
the mandible (condyles) forward.

Quick movement or movement

against resistance necessitates assistance by the digastric,
suprahyoid, and infrahyoid muscles. 16

(See Fig 5.)

MANDIBULAR AND DISCAL MOVEMENTS

In the resting closed joint position the superior
lateral pterygoid is constantly maintained in a mild state
of contraction or tonus, which exerts slight anterior and
medial force on the disc.

Thus, at rest with the mouth

closed, the disc occupies the most anterior position on the
condyle permitted by the width of the joint space.

Fig 6

depicts normal functional movement of the condyle and disc
during opening and closing.

During the first 11 millimeters

(mm) of opening, the disc remains stationary as the condyle
posteriorly rotates. 17
lower jOint space.

This movement takes place in the

At this point of opening, anterior

translation begins and continues with rotation until a
functional opening of approximately 40 mm is achieved.
translatory movement occurs primarily in the upper joint
space. 15

The condyle and disc together slide down the

This

Posterior belly -+-+----.,;;.....;
of digastric

Fig 5.--Muscles of the Suprahyoid Region (from Kaplan 3 p 20)
14

2

\
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._\:. - ,

. ) o·
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l'

Fig 6.--Normal condyle-disc movement during full range of
opening and closing (from Okeson 12 p 25).

15

16
articular eminence during translation.

Some authors believe

the lateral pterygoid muscle is responsible for pulling the
disc forward during

opening.18,~

However, according to

Osborn,9 the disc travels down the articular eminence with
the condyle due to the compressive forward pressure exerted
by the condyle.

The condyle is irresistibly constrained by

the articular eminence and the TM ligaments to move downward
and forward if the mandible is merely rotated.

Thus, the

simultaneous translation of the disc and condyle down the
articular eminence is primarily the result of biomechanical
restraints rather than neuromuscular control. 9

In addition,

Okeson 12 believes the translation of the disc is due to the
morphology of the disc, intracapsular pressure, and the
anterior attachment of the lower leaf of the bilaminar zone
which tends to pull the disc ahead of the condyle.
In maximal opening, the condyle moves forward about 15
mms while the disc moves only half as much. 13

This differ-

ence may be due to the attachment of the disc to the condyle
medially and laterally, enabling the disc to move somewhat
independently of the condyle.
During closing the reverse movement of the condyle and
disc occurs.

As with opening, a difference of opinion

exists as to which structures are responsible for the
movement of the disc.

Several authors feel the disc is

retracted by the elastic fibers of the superior stratum
(retrodiscal lamina).12,D

This retraction force is thought

17
to be caused by tissue stretch during the full forward
position of the mandible.

In addition, the contraction of

the superior head of the lateral pterygoid muscle may
prevent excessive posterior movement of the disc during
closure by anteriorly rotating the disc on the condyle .12,14,17,19

Osborn,9 however, theorizes that the superior

head of the lateral pterygoid muscle and elastic tissue are
of only secondary importance in stabilizing the disc on the
condyle.

The function of the elastic tissue during closing

is to prevent the soft tissues behind the condyle from being
trapped between the joint surfaces when the jaw closes.

The

primary function of the superior head of the lateral
pterygoid muscle along with the anterior rim of the annulus
is to resist the posterior movement of the disc caused from
the compression of the condyle when under loads such as
those applied during chewing or bruxism.
SUMMARY

A fibrous cartilage, as opposed to hyaline cartilage,
lines the TMJ.

The joint has a disc which reduces the

distortion of the fibrous tissue covering the articular
eminence produced during mandibular motion.

This arrange-

ment allows the condyle freedom of movement without causing
excessive damage to the soft tissues.

During movement, the

disc and condyle are stabilized by mechanisms called
biomechanical constraints.

The superior head of the lateral

pterygoid muscle and the elastic tissue in the bilaminar

18
zone behind the joint are of secondary importance in
stabilizing the disc on the condyle.

Proper coordination of

all tissues is essential for normal functioning to occur.

CHAPTER 3
Internal Derangement
Definition, Clinical Picture, and Significance
In the past decade, TM disorders have been addressed
with increasing prevalence both in the medical and the
general media.

Because of the growing awareness of TM

disorders and of the role that physical therapists can play,
more patients are being referred to physical therapists.
Effective treatment requires a thorough understanding of the
sequela of ID.

The goal of this chapter is to provide

physical therapists with insight into this complex disorder.
DEFINITION
Probably the most often quoted definition of ID in the
TMJ is provided by Dolwick 2o who defines ID as "an abnormal
relationship of the articular disc to the mandibular
condyle, fossa, and articular eminence."

This definition,

however, is restrictive in that it is limited to disc
displacement.
While disc displacement is the most common cause of
ID,2~25

a change in disc morphology (deformation) is also

recognized as an important feature of ID.3

Results from

separate cadaver autopsy studies reveal that disc
19

20
deformation is preceded by anterior position of the

disc.26,~

Deformation and displacement are clinically related and
imply an anatomic disturbance of the normal mechanics of the
joint.

Both features should be included in the definition

of ID.

Adams 28 thus provides a more inclusive definition;

he defines ID as "a localized mechanical fault that
interferes with the smooth action of a joint."

For the

purpose of this paper, the latter definition will be used.
CLINICAL PICTURE
Incidence
TM disorders are a collection of disease entities that
are related to the TMJ and surrounding muscles. 3,29
Researchers and investigators have tended to address the
collective set of TM disorders rather than a specific
disease entity of ID.

The majority of epidemiologic studies

have been done on the prevalence of disorders of the masticatory system4-6,30 such as myofascial pain and dysfunction
and TMJ syndrome.

Also, most investigators have chosen to

evaluate different constellations of signs and symptoms
which makes comparing results difficult.

Therefore, in the

following discussion of incidence, research content is
highlighted to delineate research results.
ID affects females more than males. 31-33

Harness and

colleagues 34 report an impressive 9.5:1.0 distribution.
This figure corresponds with other findings in clinical
studies of patients with symptoms of TMJ disorders. 18,31,35,36

21
It has been speculated that men do not consult doctors as
often as women; consequently, there may be a much higher
incidence of men suffering than reported. 37

Most

symptomatic patients are in the third to fifth decades of
life. 31 ,32

In an investigation of over 1000 heal thy patients,

Marbach and Lipton 38 found evidence of degenerative changes
in the TMJ in a third of the patients over 50 years of age.
Although researchers Lader & Linden 39 report the
prevalence of craniomandibu1ar disorders in the general
population as significant, conflicting reports on the actual
numbers abound in the literature.

It has been estimated

that in the United States, 28 to 86 percent of the adult
population exhibits one or more of the signs or symptoms of
craniomandibular disorders 39

In the sixties, Travel1 40

reported that 20 percent of all patient reports to dentists
were of TMJ dysfunction.

According to the ADA, 50 million

people (approximately one in five) are affected by pain and
other symptoms of TMJ dysfunction.

Rugh,41 however, reports

only five percent need treatment and about the same
percentage seek care. 42

In addition, several authors 21 ,43,44

have reported at least one of the main clinical signs of 1D
is present in nearly one fifth of

non-TMJ patients. 41,45

Clinical Signs and Symptoms
Clinically, ID is characterized by interference or
restriction of joint function during mandibular movement. 46
Disc displacement is the most common cause of joint

22
restriction.

An accurate diagnosis of disc displacement

requires imaging studies 47 such as arthrography or magnetic
resonance imaging.

Lundh and Westesson 21 designate this as

one reason so few epidemiologic studies have focused on the
prevalence of ID in non-TMJ patient populations.
Joint noise, especially clicking, is another common
finding.

Clicking is considered to be characteristic of an

ID and is the most frequently reported sign. 46

Theories

about the pathogenesis of the TMJ click include such
physical phenomena as structural changes in the joint
surfaces, insufficient synovial viscosity, and disc
displacements. 48
Patients who have internal derangements commonly have
accompanying masticatory muscle tenderness, hyperactivity,
or both.46

In some cases, the muscle hyperactivity is the

cause of the ID, whereas in others it is secondary to the
derangement.

For example, ID may lead to inflammation and

spasm of the masticatory musculature and ultimately pain,
muscle spasm, and postural changes within the upper quarter
region.

Conversely, cervical trauma may lead to postural

changes in the upper quarter region, which may ultimately
affect the rest position of the mandible and lead to TMJ
dysfunction. 49
Whether dysfunction is accompanied by pain depends on
the adaptive capacity of the patient.

The stage which is

primarily characterized by pain and movement restriction

23
lasts one to two years on the average, ranging from a few
weeks to many years. 50

Pain usually occurs in the

periauricular region of the ear itself and is referred
through the distribution of muscle mass rather by peripheral
nerves .18
In addition, other signs and symptoms include forward
head/round shoulders posture, occlusal disharmony, mouth/
upper chest breathing, abnormal resting tongue position,
deviant swallowing, bruxism, clenching, joint laxity, and
stress-related hypertonus. 18,21,26,32,40,51,52
Stages
Temporomandibular joint internal derangements are
characterized by five progressive stages of clinical
dysfunction and joint remodeling involving the intraarticular disc, its displacement in relation to the condyle,
and associated degenerative changes. 53

Each stage has its

own clinical characteristics and is described below.
I & II are "Early Stage" or ID with reduction.

Stages

Stages III -

V are "Late Stage" or ID without reduction.
Stage I
.Normal Range of Opening .
. Reciprocal clicking on opening and closing (late stage I) .
. Deviation of the mandible during early opening at the point
of the click (late stage I).

24

Stage II
.Reciprocal clicking (occurs at - 10-20 mm of opening) .
. Reversible intermittent locking and limitation of opening .
. Deviation away from affected side at maximum opening .
. Excessive opening (may result in open lock or subluxation) .
. Late opening click (20-30 mm) and mayor may not have
closing click (late stage II).
Stage III
.Minimal joint noise (clicking abruptly disappears) .
. Acute, sustained closed lock (disc luxation) .
. Restricted opening .
. Deviation to the affected side of mouth opening .
. Protective muscle splinting.
Stage IV
.Variable noise, single opening click to fine crepitus .
. Chronic locking with soft-tissue remodeling .
. Opening near normal .
. Protective muscle splinting continues.
Stage V
.Course crepitus upon opening and closing .
. Chronic locking with bony remodeling .
. Muscle splinting may subside .
. If remodeling is successful, progresses to normal opening
with minimal pain .
. Other cases in late stage V progress to severe joint and
muscle pain; and severely compromised jaw function.

25
SIGNIFICANCE
In the orthopedic literature, ID is considered to be
one of the main predisposing factors in the development of
arthrosis. 2o,22,25,28,46,54,55,56

Cross-sectional studies have shown

that later stages of ID are associated with radiographic
evidence of arthrosis more frequently than earlier
stages. 27 ,44

As defined by Moffett,57

degenerative joint

disease (DJD) is "the pathologic final common pathway for
all diseases, injuries, and derangements that affect a joint
during its life cycle."
This is not meant to imply that ID is the only cause of
arthrosis or that arthrosis is the outcome of all ID.

Many

individuals of the general population with the characteristic click of an ID do not develop pain, experience
significant dysfunction, or progress to a more serious
disorder. 46

Therefore, questions concerning clinical

management often arise.
However, as stated above, many experts feel that
although ID and DJD are noninflammatory disorders,
continuation of the degenerative process may result in true
inflammatory degenerative arthritis.

In reviewing the

literature, only one study 58 found no correlation between
the progression of a displaced disc and clicking through
displaced disc with locking to osteoarthrosis.

At least one

author feels that when degenerative changes of the joint
have been caused by chronic trauma and not disease, the

26
degenerative process can be reversed with proper care. 59
Therefore, early casual treatment to correct symptomatic ID
seems indicated to decrease the possibility of disc deformation and displacement,44 and thus the possibility of
arthrosis.

Physical therapy is an important adjunctive

treatment of conservative care.

Physical therapy helps

relieve musculoskeletal pain and restore normal function by
altering sensory input; reducing inflammation; decreasing,
coordinating, and strengthening muscle activity; and
promoting the repair and regeneration of tissue. 11
In conclusion, when TMJ disorders are diagnosed and
treated in their early stages, appropriate conservative
treatment is often all that is necessary.

The American

Academy of Craniomandibular Disorders (AACD) guidelines ll ,6o
state "although well-controlled clinical trials have not
been completed, physical therapy is well recognized as an
effective, conservative treatment for TM disorders."

The

longer the disorder goes undiagnosed, the greater the
chances are that the damage to the joint may become
extensive.

Conservative treatment in late stages may not

be successful and surgical intervention may be necessary.

CHAPTER 4
Internal Derangement
Terminology, Etiology, Diagnosis, and Medical Treatment
In 1934 Costen,12 an otolaryngologist, described a
group of unrelated symptoms that centered around the ear,
sinus, and head areas.

He proposed that TMJ pain and

dysfunction were the result of joint compression caused by
loss of posterior tooth support.

Thus, the terms "TMJ

syndrome" and/or "Costen's syndrome" were born.

Costen was

thus responsible for making the temporomandibular joint a
dental problem.
In the 1950s, Schwartz 32 advanced a new idea that many
of the symptoms were caused by spasm within the masticatory
muscles as a result of muscle tension due to stress.
Laskin 61 , in the 1960s, further refined Schwartz's concepts
and proposed a psychophysiologic theory that also implicated
emotional factors.

It was not until Farrar 62 published

several articles on internal derangements in the 1970s and
challenged the muscle spasm concepts that the emphasis
shifted back to the articular structures of the joint.
Within the last several years, the TMJ has received
attention from many medical disciplines.

With the advent of

sophisticated diagnostic and imaging techniques and the
27
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development of arthroscopy, a great deal of information
concerning ID has emerged.
Because of this increased knowledge about internal
derangements existence and treatment, numerous professionals
have become involved with its management and have
contributed greatly to the efficacy of its treatment. 63
Included among these medical specialties are periodontics,
orthodontics, prosthodontics, oral and maxilla facial
surgery, orthopedics, physiatry, otolaryngology, and
physical therapy.
Even in the light of new and abundant findings,
however, conflicting viewpoints surround many aspects of ID.
This chapter attempts to provide some insight into current
terminology and classification, etiology, diagnosis, and
forms of medical treatment and effectiveness.

TERMINOLOGY
Over the last half century since Costen, a wide
spectrum of terms have been used to designate disorders of
the craniomandibular system.

These terms include

temporomandibular joint syndrome, temporomandibular joint
dysfunction, temporomandibular pain-dysfunction syndrome,
myofascial pain-dysfunction syndrome, myofascial pain
syndrome, craniocervical mandibular syndrome, nondegenerative temporomandibular disorders, and temporomandibular
disorders.

Many clinicians 31 ,39

propose that the concept and

term "TMJ syndrome" be abandoned for two reasons.

First,
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"TMJ" does not take into account symptoms related to the
masticatory musculature. 18,46

Secondly, "syndrome" implies a

set of signs and symptoms arising from a common cause,31 "a
set of symptoms which occur together; a system complex. ,,64
The clinical signs and symptoms displayed by masticatory
disorders and the TMJ are much too varied to be classified
as a "syndrome."

As will be discussed later, there is no

single underlying factor for pain and dysfunction in
patients with TMJ problems.

Therefore, many authors and

educators 24 ,31,39,65,66 now advocate using the terms craniomandibular disorders and/or temporomandibular disorders to
collectively describe disorders of TMJ and surrounding
musculature.

These terms more accurately convey the broader

scope of these conditions.

The terms are used inter-

changeably; however use of the term "craniomandibular" seems
to be an effort in the dental literature to support the
broader definition found in otolaryngology-head and neck
Ii terature. 67
Classification
At this time, there is no universally accepted
classification system for TM disorders. 29

However, dental

and surgical organizations are each developing separate
diagnostic guidelines.
This author will use the current classification of
Kaplan,3 to provide a framework for the discussion of ID and
related disorders.

(See Fig 7.) Kaplan divides TM disorders
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into two major categories:

disorders that affect the

musculature and disorders that affect the joint.

It is

common for a patient to have ID coexisting with myofascial
pain and dysfunction. 29

Some patients cannot be categorized

utilizing anyone specific diagnosis.

Use of a classifi-

cation system aids in treatment planning and enables the
clinician to identify disorders that may be considered as a
TM disorder and exclude those that may not.
ETIOLOGY
In differentiating pain and dysfunction, it is important to determine what is happening in specific tissues.
Pain is a result of dysfunction; dysfunction has several
manifestations and etiologies.

According to

Benson19.~

internal derangements are a natural progression of events
resulting from changes in the integrity of the disc-condyle
assembly.

In general, causes of internal derangements can

be classified under the broad headings of acute macrotrauma,
chronic microtrauma, or developmental and acquired defects.
Macrotrauma
Macrotrauma includes external forces such as a blow to
the mandible sustained in sports or motor vehicle accidents,
cervical hyperextension/hyperflexion injury (whiplash) and
mandibular hyperextension.
In trauma to the mandible, the extent of damage is
dependent on the magnitude and direction of the force of
impact.

When the mandible is fractured from a direct blow,

CLASSIFICATION OF TEMPOROMANDIBULAR DISORDERS
I.

Muscular Disorders
A. Muscle tension (hyperactivity)
B. Muscle spasm (sustained)
C. Muscle inflammation (myositis)
D. Myofascial pain and dysfunction (trigger points)
E. Fibrosis and contracture
F. Atrophy
G. Hypertrophy
H. Muscle tears/lacerations
I. Protective splinting/trismus
J. Fibromyalgia
II.
Temporomandibular Joint Disorders
A. Internal Derangement
1. Deviation in form
a. Frictional disc incoordination
b. Articular surface defects
c. Disc thinning and perforation
2. Disc displacement (anteromedial)
a. Partial disc displacement
b. Disc displacement with reduction
(1) Partial displacement
(2) Complete displacement
3. Disc displacement with intermittent locking
4. Disc displacement without reduction
a. Acute
b. Chronic
5. Disc displacement with perforation of the
retrodiscal tissue
6. Adhesive disc hypomobility
7. Displacement of the disc/condyle complex
a. Subluxation
b. Dislocation
B. Arthritis of the TMJ
1. Noninflammatory arthritis
2. Inflammatory arthritis
a. Rheumatoid arthritis
b. Juvenile rheumatoid arthritis
3. Infectious arthritis
4. Metabolic disease
C. Capsulitis/synovitis
D. Retrodiscitis
E. Fractures of the TMJ
F. Ankylosis
G. Developmental disturbances of the TMJ
H. Neoplasia

Fig 7.--Classification of Temporomandibular Disorders (from
Kaplan 3 p 116).
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the superior head of the lateral pterygoid muscle may go
into spasm, which tends to pull the disc forward causing
disc dysfunction. 69

A very severe blow may traumatize the

articular surfaces and/or subchondral bone to such a degree
that degenerative joint disease develops.70
Cervical trauma has also been linked to the development
of TMJ dysfunction. 46,71

Various studies have shown that

mandibular whiplash can occur concurrently with cervical
whiplash.

It is thought that the extreme hypertranslation

of the condyle from the glenoid fossa may stretch and
possibly tear the posterior attachment as well as the medial
and lateral discal ligaments. 46
Seated cervical traction utilizing a chin strap may
provide an excessive loading force on the TMJ, causing
macrotrauma .19,46,72

This may precipitate symptoms in patients

who already have compromised TMJ structures.
Microtrauma
Microtrauma involves repetitive forces to the TMJ over
a long period of time.

Included in this category is any

force that overloads the joint complex or disturbs the
normal relationship of the condyle, disc, and eminence.
Bruxism and/or excessive muscle activity, forward head
posture, malocclusion, and hypermobility are sources of
microtrauma.
Excessive muscle activity in particular can have a
destructive effect on the TMJ through excessive over-
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loading. 73

According to Travell, if a muscle spasm is

allowed to continue and cause marked limitation of motion,
fibrosis of periarticular structures gradually ensues.
Contracture subsequently becomes responsible for the
restriction of movement.
Previous studies in physical therapy have shown a
significant relationship between head posture and the rest
position of the mandible. 75

Forward head posture (FHP) may

alter condylar mechanics with subsequent manifestations of
TMJ clicking and locking. B2

FHP may influence the resting

position of the mandible, and may cause ligament, facet
joint, and cervical muscle stress.

It has also been

speculated that FHP may result in an increase in the
activity of the masticatory elevators, which tends to pull
the mandible upward. 74

FHP also contributes to an altered

trajectory of closure of the mandible 75 and reduced vertical
interocclusal distance. 76
The role of occlusion in TMJ dysfunction is a controversial subject.

Many investigators consider occlusal

disturbances to be among the most important causes of TMJ
dysfunction. 12 ,13,77

The majority of dental professionals

theorize occlusion disturbances initiate, aggravate, and
accelerate the dysfunction of the TMJ mechanism. 10 ,12,61,7B - BO
Loss of posterior support of the dental arches may contribute to overloading.

Any deficiency in molar support may

permit the condyle to impact against the disc, causing
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deformation or deterioration. 46

In contrast one study 81

concluded that occlusal contact does not correlate to
dysfunction.
On the basis of findings from a study by Buckingham and
associates,25 joint laxity is proposed as an etiologic
factor of ID.

Believed to be the most common mechanical

disorder of the TMJ, hypermobility within the TMJ may cause
accelerated disc destruction and degenerative disease.

With

time, the disc tends to deform and become less mobile
relative to the articular eminence. 5o

This situation may

predispose to the development of upper compartment
adhesions, articular dysfunction that reduces opening and
hinders normal function of the mandible.
The end result of microtrauma is elongation of the
collateral ligaments, which results in translation of the
disc relative to the condyle.

This explanation is

consistent with several authors 21 ,23,25,35 who consider the most
common causes of ID to be different forms of disc
displacement.
Developmental and Acquired Defects
Numerous developmental, growth, and acquired defects
can alter the structural integrity of the TMJ components.
Developmental anomalies include hypoplastic and hyperplastic
condyles and various skeletal asymmetries.
endocrine

disord~rs

Various

and tumors can involve the TMJ, leading

to a disruption in function.

46

35

In conclusion, it is reasonably clear that trauma,
developmental disturbances and neoplasms may result in ID
directly.

Although other multiple structures and stresses

have been implicated, no other factors have been related to
TM disorders in any compelling way. 24,46

TM disorders are

generally accepted to have a multifactorial origin.
DIAGNOSIS
A major stumbling block to

~uccessful

diagnosis and

treatment is the inability of the dentist, physician, and
physical therapist to differentiate between myofascial and
discal problems. 29

Difficulties in disease definition,

terminology, and classification have not aided in solving
this problem.

However, a consensus has developed as to

which signs and symptoms should be evaluated in TM disorders.

The signs and symptoms are as follows: 83

limitations in range of mandibular movement, masticatory
muscle pain, TMJ pain, joint sounds, pain with mandibular
movement, recurrent headache, and ear pain and associated
stuffiness.

In addition, some studies also evaluate tooth

wear, bruxism, clenching, occlusal stability, and centric
relation discrepancies. 16,32,84
Much progress in differentiating myofascial pain and
dysfunction from TMJ dysfunction has been made in recent
years, particularly due to diagnostic imaging.

Today,

imaging options include contrast medium studies
(arthrography/arthrotomography), computed axial tomography
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(CAT, CT), magnetic resonance imaging (MRI), and arthroscopy.31

Dynamic arthrotomography produces the best images

of articular disc derangement during function.

Prearthro-

gram is the best indicator of osseous abnormality.B5
Presently, many dentists use screening orthopantomograms for
their initial evaluation. 69

Roesslar, however, believes

that in the absence of specific indicators (trauma,
significant altered range of motion, sensory or motor
disturbance, or significant change in dental occlusion), the
above techniques are not warranted. 35
Caution should be exercised in the use of the clinical
signs of mandible dysfunction as absolute indicators of disc
status.

Many individuals with disc dysfunction show

relatively normal patterns of mandibular opening, and there
are many individuals with abnormal ranges of mandibular
motion who show normal arthrographic results.

The intra-

capsular condition of ID can be accurately determined only
by the use of proven means of imaging. B6

Thus, physical

therapists should realize that diagnosis and proper
treatment will necessitate a team effort and appreciate
referral to other professionals.
MEDICAL TREATMENT
Treatment approaches for the TMJ vary depending on the
symptoms and degree of dysfunction.

Therapeutic strategies

include surgical and nonsurgical interventions.
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Surgical interventions include open joint surgery and
arthroscopy.

Open joint surgery includes removing, repair-

ing, repositioning, and replacing the disc. 29

It is

indicated for late-stage disc displacement with significant
pain and dysfunction (Stage V) that does not respond to
conservative care .19
The second type of surgery, arthroscopy, enables the
surgeon to combine diagnostic and therapeutic procedures.
Chase and colleagues 87 feel arthroscopy should only be
considered when the following four criteria are met:
(1) intolerable pain and limited mandibular function;
(2) ineffective conservative management;

(3) MRI,

arthrographic, or computed tomographic scan confirmation of
intrajoint pathology; and (4) joints not in need of major
disc or ligament repair or replacement.

The most common

indication for arthroscopic surgery is disc displacement
without reduction that has minimal degenerative changes and
has failed to respond to conservative treatment for up to
six months. 53
The majority of internal derangements can be managed
with nonsurgical treatment.

Conservative treatment consists

of nonreversible and reversible therapy.

Nonreversible

therapy involves advanced care such as orthodontics and
occlusal adjustment, achieved by repositioning splints or
restorative dentistry.
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The most common reversible treatments for TMJ
dysfunction are physical therapy and orthotic bite plane
care. 31

Conservative forms of physical therapy include

therapeutic exercises and modalities.

Modalities include

heat and cold therapy, ultrasound, iontophoresis, phonophoresis, physical massage, mobilization, electrical
stimulation, biofeedback, and vapocoolant spray and stretch
techniques.

Specific treatment will be discussed later.

The other form of conservative reversible therapy is
usually performed by a dentist.

Orthotic bite plane care

utilizes an occlusal stabilization splint (anterior platform
or flat plane splint) and/or a repositioning appliance.

The

stabilization splint is a custom-made oral acrylic appliance
that covers the biting surfaces of the maxillary or
mandibular teeth.

This splint prevents the opposing dental

arches from coming into contact, thus allowing the muscles
of mastication to relax. 29

Occlusal stabilization splints

are not intended to alter occlusion.

Repositioning

appliances are used to recapture the disc after mobilization
in disc displacement.

Splint therapy is widely accepted and

most modern authorities recommend it as a temporary measure,
with the therapeutic goals being relaxation of muscles,
reduction of oral habits, altered joint loading and general
relief of symptoms. 88
Other treatment strategies used in conjunction with
splints and physical therapy are medication and
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psychological management. 89

Conservative management

including pharmacological therapy, psychological management, splint therapy, and physical therapy will be discussed
further in Chapter 5.
The best clinician must recognize his or her weaknesses
and strengths concerning the understanding and treatment of
a problem.

One should approach the patient with appropriate

reversible techniques and realize that it will take a team
effort for the majority of patients. 17
Treatment Results
Although physical therapy has become an integral part
of the multidisciplinary approach in the treatment of pain
and dysfunction associated with TM disorders, much of the
physical therapy literature consists of uncontrolled case
studies and clinical technique articles.

However,

Sturdivant and Fricton 53 suggest that although the
literature on the efficacy of physical therapy procedures is
sparse, such procedures can have a beneficial effect on TM
disorders.

For example, Trott and Gross 90 reported a 60

percent success rate with physical therapy treatment for
myofascial pain dysfunction syndrome, with 20 percent of
their failures complicated by significant psychiatric
factors.

Reports on patients with MPD syndrome/TMJ

dysfunctions and anterior disc displacement treated by
reversible and/or irreversible modalities show a good
initial outcome in 69-80 percent of the populations
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consisting of 55-211 patients. 18,23,91-95

Clark and co-workers 7

conclude that masticatory muscle pain is the symptom for
which there is the best overall experimental evidence
supporting various physical medicine methods as effective
treatment approaches.

Additional research is necessary to

determine efficacy and long-term effects of physical
therapy.

CHAPTER 5
Conservative Management:

Phase I

From a long-term viewpoint, therapy for internal
derangement has two main objectives: (1) the restoration of
relatively normal joint function without pain and (2) the
elimination of contributing factors to enable the patient to
be independent of professional health care. 46

Management

usually involves a regimen of conservative or nonsurgical
therapy over a period of several months.

In general, a

masticatory muscle disorder can be resolved in six to eight
weeks, but a painful TMD often takes much longer. 24

If

conservative therapy does not significantly improve the
condition within three to four months, the diagnosis should
be reviewed and therapy reevaluated.
Conservative therapy is usually divided into two
phases. 46

Phase I is designed to reduce the degree of the

patient's chief complaints and to encourage repair and
regeneration of damaged tissues.

Treatment modalities in

phase I are essentially reversible and include (1) pharmacological therapy;

(2) psychological management/counseling

(3) splint therapy (orthotic bite plane care); and
(4) physical therapy.

Phase II has as its primary goal

stabilization of joint structures after signs and symptoms
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have been significantly reduced.

This phase involves

irreversible procedures and incorporates various dental
therapies, such as orthodontics, prosthetic rehabilitation,
and equilibration.

Phase II will not be addressed in this

chapter as physical therapy does not play a major role
during this phase of treatment.
PHARMACOLOGICAl THERAPY
Medication in the initial treatment of TM disorders is
aimed at reducing pain and inflammation.

Analgesics and

nonsteroidal antiinflammatory medications are the most
appropriate.

They should be administered in a combination

with rest and a mechanically soft diet, along with heat and
cold applications when indicate6. 35

The short-term use of

diazepam and benzodiazipines to help control muscle spasm
and bruxism are commonly used. 29,96

Roessler believes muscle

relaxants often exacerbate symptoms and are contraindicated
in initial treatment of painful TM disorders.
PSYCHOLOGICAL MANAGEMENT/COUNSELING
A study by Sherman 97 confirms the findings of Marbach
and Lund 98 and the conclusion of Salter and associates 99 that
TM disorders are not likely to be primarily psychosomatic in
origin.

Sherman further adds that "many of the studies that

suggest patients with jaw pain have abnormal levels of
stress and anxiety were written by psychologists who were
reporting on their own patient populations."

Psychologic

factors are undoubtedly important in inducing clenching and
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at least some diurnal bruxing but do not appear to be the
main predisposing factor in the development of TM disorders.
Patients who appear to have psychologic problems that interfere with learning to control muscle tension should be
referred to appropriate sources for evaluation and help.

SPLINT THERAPY
ID is essentially a biomechanical problem.

The most

popular approach to treatment is a mechanical one, involving
intraoral appliances and physical therapy.

Results of

a study by Danzig and Van Dyke 72 conclude that physical
therapy by itself is not as effective as when splint therapy
is initiated prior to or simultaneously with physical
therapy.
Two types of appliances frequently utilized for treating ID are occlusal stabilization splints and repositioning
appliances.

An occlusal stabilization splint performs a

number of functions.

It changes the condyle-fossa

relationship and stabilizes the TMJ, reduces abnormal muscle
activity, protects teeth from attrition and traumatic
loading, and can also elicit a powerful placebo response. 35
This appliance can be made for either dental arch.
Stabilization splints are an effective treatment for
masticatory muscle pain resulting from tooth grinding or
clenching habits.

They have also been shown to be extremely

valuable in the treatment of chronic headache patients. 46
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Two common stabilization splints are the anterior
platform and flat plane splint.

The anterior platform

splint does not cover the full dental arch and functions to
disocclude the posterior teeth. 43

The flat plane splint

maintains full contact with the opposing teeth in centric
occlusion and allows for movement in all directions.

Greene

and Laskin 100 found a full occlusal coverage maxillary flat
plane splint to give a higher positive response rate (80%)
in reducing signs and symptoms than the anterior bite plane
maxillary appliance (50%).
The second type of splint therapy for treating ID is
the repositioning appliance.
recapture the disc. 46

Its main objective is to

A repositioning appliance may be

used for the problem of clicking and locking as an
alternative to the occlusal splint if results are
unsatisfactory.

The upper appliance is worn at night and

frequently has a repositioning ramp behind the maxillary
incisors to prevent the mandible from retruding when the
patient is reclining.

A lower appliance with occlusal

indents guides the mandible into a protrusive position; it
is worn during the day.

Usually patient compliance is best

when a combination of upper and lower appliances are used.
The repositioning splint may result in a permanent change in
the position of the condyle, which may necessitate extensive
orthodontic and/or prosthetic intervention to restore the
bite. 46

Repositioning appliances are rarely needed and
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should be used with caution. 29

Some authors consider

repositioning splints to be an irreversible treatment, a
technique classified as phase II therapy.

PHYSICAL THERAPY
Physical therapy may be necessary in the treatment of
ID to control pain and restore function.

A growing number

of therapists have become specialized in therapy for TM
disorders and work closely with dentists, orthodontists, and
oral and maxillofacial surgeons. 101

With recent advances in

arthroscopic technology, the relatively small TMJ can be
visualized and, in many cases, restored to a less painful
state.

Most surgeons, dentists, and physical therapists

believe that preoperative and postoperative physical therapy
is an integral part of arthroscopic and open joint
surgery. 102

Conservative management oftentimes is considered

as preoperative care.

Therefore, in the following

discussion reference is made concerning preoperative
management.

Postoperative physical therapy has different

goals and therefore will not be included in this discussion.
Several postarthroscopy rehabilitation articles 1 ,53,102-106 have
recently been published and note significant success in the
restoration of functional mandibular mobility, reduction of
pain, and prevention of further injury.
Physical therapy interventions include therapeutic
exercises and modalities.

Exercises of the masticatory and

cervical muscles are important to establish and subsequently
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maintain normal musculoskeletal status, improve muscle and
joint comfort, and facilitate normal function .11,19
Modalities involve the use of different forms of counterstimulation to assist in the achievement of therapeutic
goals.

Such modalities include heat and cold therapy,19

ul trasound, 107 iontophoresis, 107,19 physical massage, 7
mobilization,l1 electrical stimulation,108,109 vapocoolant
spray-and-stretch techniques, 40,110 phonophoresis, 111 and
biofeedback therapy. 101

The goals of these interventions

include the reduction of pain, the improvement of jOint
range of motion, the reduction of adverse muscle and joint
loading, and the improvement of functional status of the TMJ
and orofacial structures.
A variety of therapeutic modalities may be used to
treat TMJ dysfunction, and the selection of a specific
regimen is based on, among other aspects, the etiology of
primary dysfunction, the current cause of pain and motion
limitation, and physician referral requirements. 1U
The following discussion on treatment is based on
signs and symptoms as discussed in Chapter 3.

Signs and

symptoms include myofascial pain; forward head posturei
mouth and upper chest breathing; clenching, bruxism, and
stress-related hypertonusi and intracapsular joint disorders
with interference or restriction of joint function, joint
noise, and joint laxity.

Splint therapy will be included in

47
the following discussion for clarity regarding the treatment
progression of both physical therapy and splint therapy.
Myofascial pain
In all stages of ID, myofascial pain is common and
needs to be treated in coordination with the joint disorder.
Physical therapy three to six weeks before arthroscopic
surgery is optimal for patients with myofascial pain
dysfunction.l~

Clark and associates 7 conclude that masti-

catory muscle pain is the symptom for which there is the
best overall experimental evidence supporting various
physical methods as effective treatment approaches.
Treatment for acute muscle pain secondary to a local
injury includes cold application to the traumatized area,
electrical stimulation, rest, soft-tissue massage (intraand extraorally) , and gentle mobilization exercises. s3

The

most common treatment for muscle splinting secondary to
acute overuse or strain includes cold application or
vapocoolant spray40,113 followed by gentle stretching of the
affected muscles.

For chronic muscle pain the general

treatment approach involves many options.

Ultrasound has

been found to be extremely effective for patients with
myofascial pain dysfunction syndrome. 96,114

The effectiveness

of ultrasonic therapy could be explained by its spasmolytic
action on the muscles which reduces hypertonicity.96

Many

other options have been used in all stages of myofascial
pain and include stress and para-functional habit reduction
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techniques,51 postural exercises, 14,51,115 soft-tissue
mobilization, deep-tissue massage, biofeedback, cold and hot
packs, ultrasound, and electrical stimulation.
Forward Head Posture
Based on research indicating the influence of the
cervical spine on the craniomandibular region, treatment of
dysfunction in this area is absolutely necessary and may
even preclude the need for

surgery.1~

Moreover, if cervical

dysfunction is the primary cause or the major perpetuating
factor in the patient's dysfunction, arthroscopy of the
joint will, at best, be only temporarily beneficial if the
cervical problem is left untreated.

Patients who continue

to sit or stand in abnormal postures will continue to have
pain.

Postural reeducation starts with instruction in

relaxed sitting.

The lumbar lordosis must be supported, and

the head-on-neck posture must be balanced and relaxed.

An

effective method proposed by Kraus 8 °and Rocabado,19 utilizes
an awareness regimen for balancing the upper quarter.

The

patient should, "Relax completely, Teeth apart, Tongue on
palate, Posture, Breath", or "R.T.T.P.B.".
Mouth and Upper Chest Breathing
The patient should be instructed to keep the teeth
apart to help relax the masticatory elevators, thereby
discouraging clenching and bruxism.

In addition, the

patient should be instructed to place the tip of the tongue
on the maxillary palate alveolar ridge just posterior to the
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central incisors while at rest.

This will encourage a nasal

diaphragmatic breathing pattern that will help prevent
hyperactivity of the accessory respiratory muscles of the
neck.

Finally, the patient must learn to swallow without an

anterior tongue thrust, thereby reducing forces that could
alter the position of the

teeth.1~

Patients should practice

diaphragmatic breathing daily for five to ten minutes until
they feel relaxed, then they should remain relaxed for five
to ten minutes more.

This technique is also valuable for

reducing anxiety.
Clenching, Bruxism, and Stress Hypertonus
Biofeedback is useful in treating patients with
clenching and bruxism.

Because muscle tension and bruxism

are stress related, biofeedback can be effective in teaching
patients muscle relaxation, pain control, and body skin
temperature regulation. 101

"R.T.T.P.B." is also effective

in treating patients with craniomandibular hyperactivity.
As mentioned earlier, stabilization splints help to reduce
pressure on joint structures, and para functional activity.
A useful method for determining if splint therapy may be
helpful is to place tongue depressors in the patients mouth
before treatment;15 if relaxation occurs, splint therapy may
be a viable option.
Intracapsular Joint Disorders
Joint Noise
Exercises for early stage internal derangement are
directed towards reducing muscle dysfunction (as explained
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above) and improving the biomechanics of the joint with an
aim towards reducing j oint noise and periodic locking. 7,40
These exercises consist of repetitive jaw exercises that
minimize clicking by facilitating rotation prior to
translation of the TMJ. 53

Habit training to develop a path

of mandibular movement that avoids the interference may
allow resolution at the affected site.

This should be

accompanied by a conscious effort to reduce the force of
chewing and eliminate abusive habits. 46

Treatment for

reciprocal clicking is considered beneficial if the opening
click occurs earlier and/or the closing click occurs later
during mandibular movement.

An early opening click is

considered less pathological than a later occurring click;
a later closing click is less pathological than an early
closing click.15

However, an experiment by Messenger and

Barghi 48 on the effects of short periods of exercise and
rest on the amplitude of clicking in nondysfunction subjects
was recorded and compared.

The results suggest that TMJ

clicking is affected unpredictably under different imposed
conditions.

The controversy of "to treat or not to treat"

usually concerns painless reciprocal clicking associated
with anterior disc displacement with reduction.

There are

two important factors in the decision: the age of the
patient and the circumstances surrounding the onset.
Patients who have had painless reciprocal clicking for many
years have adapted to their dysfunction.

Conversely, the
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emergence of a click in a mature patient who has missing
teeth on the affected side along with evidence of bruxism
may herald the beginning of a serious problem.

All

patients, regardless of age, should be educated with respect
to their condition and warned of possible sequela. 46
Joint Laxity
Many patients with early stage ID have maximum opening
within or opening that is slightly greater than normal.
Therefore, therapeutic modalities typically include
voluntary restriction of opening combined with rhythmic
stabilization exercises 1D and submandibular blocking to
prevent dislocation during yawning. 40

In both partial and

complete anterior disc displacement with reduction,
mandibular repositioning appliances stabilize a protrusion
and keep the disc in a more optimal relationship with the
condyle.

Intermittent locking requires the patient wear a

maxillary appliance with a small ramp full time for one
week.

A lower appliance is then placed for daytime use and

the maxillary appliance is worn only at night. 46
Interference or Restriction of Joint Function
Exercises for late-stage ID are directed towards
restoring range of motion to the joint and resolving muscle
splinting. 53

Joint movement is necessary to prevent

contracture, intraarticular adhesions, and cartilage
degeneration.l~

Exercise has also been shown to increase

the strength of bones and ligaments.

52
Hypomobility secondary to either muscle or joint
disorders is initially treated by aggressive mobilization of
the mandible to increase range of motion.

As stated above,

modalities are used to alleviate acute pain and muscle
spasm, allowing mobilization.

The mobilization technique

employed by Friedman & Weisberg 1l7 in treating a closed lock
involves dropping the condyle to allow retraction of the
disc by the superior retrodiscal lamina.

Immediate

placement of an occlusal splint is necessary.1n

A maxillary

appliance with a protrusive guide ramp on a full-time basis
for a minimum of ten days has been recommended. 46

After ten

days, if the disc remains reduced, a mandibular repositioning appliance can be placed for day wear alternating with a
maxillary appliance for night.

Should symptoms remain,

full-time repositioning appliances would seem indicated.

A

dislocated disc that has undergone a significant amount of
distortion cannot be reduced and stabilized to maintain a
normal condyle-disc fossa relationship.26

Unsuccessful

reduction necessitates a decision regarding surgical intervention or treatment of the patient "off the disc. ,,15,46

"Off

the disc" is a term used for describing the treatment of
patients with extensive degenerative changes of the TMJ. 15
In conclusion, it is apparent that we are still in the
process of gathering information and learning about this
disorder.

Although the literature on the efficacy of

physical therapy procedures is sparse, extensive clinical

53
experience suggests that it can have a beneficial effect on
TM disorders,53

Physical therapy is extremely beneficial

when used in association with other treatment strategies,
such as splint therapy, medications, or surgery,

To insure

high quality physical therapy, effective communication must
be maintained between the physical therapist and the
dentist,72
The clinician treating a patient with an 1D is often
asked, "Can the condition be cured?"

Pertes and Attanasio 46

feel it is unrealistic to expect a cure:

"at best, we are

only managing signs and symptoms to the best of our ability
within the framework of the patient's ability to cope with
the disorder,"

Chapter 6
Conclusion
Physical therapists in a variety of settings encounter
patients with internal derangements of the temporomandibular
joint, a condition characterized by abnormal relationship of
the disc-condyle assembly.

Restricted active and passive

motion, joint noise, and pain usually accompany this class
of disorders.

Typically, ID may result directly from

trauma, developmental disturbances and neoplasms, however
other factors seem to be associated with its development.
A variety of intrinsic and extrinsic factors are thought to
influence the origin and course of ID, and are classified
under the headings of acute

macrotrauma and chronic

microtrauma.
Recent arthroscopic advances have brought about a
better understanding of the TMJ and the causes of TM
disorders.

ID is considered to be one of the main pre-

disposing factors in the development of arthrosis.

When TM

disorders are diagnosed and treated in their early stages,
appropriate conservative treatment is often all that is
necessary.

The longer the disorder is undiagnosed, the

greater the chance that damage to the joint may become

54
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extensive.

Conservative treatment in late stages may not be

successful and surgical intervention may be necessary.
Physical therapy is well recognized as an effective,
conservative treatment for TM disorders.

It has been well

established that muscular involvement plays a major role in
TM disorders, and therefore that physical therapists should
have in-depth training in the musculoskeletal system.
However, much of the literature consists of uncontrolled
case studies and clinical technique articles.

Clinical

trials have produced equivocal results, and interpretation
of findings and results is difficult due to the lack of a
universally accepted definition of TM disorders.
Further research of specific conservative treatment is
needed.

Establishment of a standardized definition would

significantly enhance the utility of published findings.
examination of the cost efficiency of treatment is also
indicated in the case of conservative treatment.

An
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